. Optimized geometries of (a) 13ant2li(s):nH 2 , for n = 2,4; (b) 13ant2li(o):nH 2 , for n = 2,4; (c) 13ant2mg(s):nH 2 , for n = 2, 4,6,8,10; (d) 13ant2mg(o) :nH 2 , for n = 2,4,6,8,10 at CAM-B3LYP level in conjunction with 6-311+G(d,p) basis set. dLi-H 2 /dMg-H 2 represents the average bond length between Li + /Mg 2+ and H 2 molecules. All the bond lengths are given in angstrom (Å). ,4,6,8,10 ; (e) 13napc2li(s):nH 2 , for n = 2; (f) 13napc2li(o):nH 2 , for n = 2; (g) 12napc2li(o):nH 2 , for n = 2 at CAM-B3LYP level in conjunction with 6-311+G(d,p) basis set. dLi-H 2 /dMg-H 2 represents the average bond length between Li + /Mg 2+ and H 2 molecules. All the bond lengths are given in angstrom (Å). Table S3 : AIM analysis of H 2 adsorbed-Li + and Mg 2+ -decorated phenanthrene at CAM-B3LYP conjunction with 6-311+G(d,p) basis set. 
